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The unit industrial added value energy consumption, unit GDP industrial SO2 emissions, unit GDP industrial 
wastewater emission, unit GDP industrial solid waste yield, industrial system pollution treatment indexes including 
industrial SO2 removal rate, industrial wastewater emission pass rate, industrial solid waste comprehensive utilization 
rate are selected from two points of view of industrial system pollutant emission and treatment for constructing 
regional industrial system cleaner production integrated evaluation model. The model was used for demonstration 
research on cleaner production level of Chongqing industrial system, the system indicated that the cleaning 
production level of Chongqing industrial system is located in the medium level currently and has greater gap from 
other municipalities, and it is located in higher level compared with other regions in western part. The cleaner 
production level of Chongqing industrial system from 1997 to 2009 experienced a process of decreasing firstly and 
steady increasing later. The year of 1999 is a turning point during the process, and environment policy of the 
government played an important role in improving the cleaner production level of the industrial system. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
 
Keywords: Industrial system; Cleaner production; Chongqing. 
Introduction 
The cleaner production strategy has become a part of sustainable development and has been accepted in 
various social sectors, and which has been promoted and adopted in many countries and districts of the 
world since the UNEP/PAC formally brought forward it in 1989. At present, the promotion of the cleaner 
production and acceleration of the ecological construction of the industrial system has been 
acknowledged as one of the key technologies to realize the diversion of the ecological system of the 
production system and develop the recycled economy. 
As the cleaner production practices become more various, the assessment researches are gradually 
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expanded and deepened nationally and globally. Regarding the assessment subject, the cleaner production 
assessment includes city[1-2], industries (steel and germination) [3-4], enterprises[5-7], and projects[8], 
etc. In terms of the assessment method, the assessment includes qualitative [9]and quantity analysis, the 
later consist of the analysis of LCA[10], comprehensive index assessment[11-12], fuzzy math[13-14], BP 
network analysis[15], etc. With respect to the assessment index, it mainly covers the ecology index, 
climate variation index, environment load index, and index of the waste materials, and energy 
consumption index.  
But the present the defects are found on the cleaner production nationally and globally, if we focus more 
on the evidence researches of the medium scale (cities) and the micro scale (industries, enterprise and 
project), and focus less on the assessment of the cleaner production of the micro scale resulted in the 
comparative complexities of the assessment index and lack of the district comparison.  
In considering of the above defects, it is designed to use less index such as the SO2 elimination rate, and 
added value of the unit industry herein, and to use the comprehensive assessment index analysis to 
structure the industry cleaner production assessment modle, and by which the cleaner production of the 
Chongqing industry system will be tested and researched. 
Construction of Regional Industrial Systems Cleaner Production Integrated Evaluation Model 
The priority of the industry cleaner production are green design, cleaner manufacture, and reduce or even 
eliminate the contaminated materials through the use of resources and energy in various level, and to 
make the life cycle of the product incorporate with the environment. From the angle of the industry 
production, the cleaner production level is proved in the application extent and the management of the 
cleaner production technology. And these two aspects ultimately are reflected on the scale and strength of 
the contaminated materials. Thus, it is important to stress the industry waste disposal and treatment index 
to structure the integrated evaluation modle for the cleaner production of the industry system. 
Assessment indicator selection. The selection of the assessment indicator is based on “General 
principles of stipulating the assessment indicator frame of cleaner production for industries” 
(GB/T20106-2006), in considering the dominance, characteristic, and operation of the indicator and the 
acquisition of the data, the indicator selection has been executed based on the following three facets, 
waste disposal strength, energy consumption level and resources application. The specific selected 
indexes are as the follows: 
The pollution treatment indicator of the industry system contains industrial SO2 removal rate, industrial 
wastewater emission pass rate, industrial solid waste comprehensive utilization rate The higher the 
treatment indexes are the better the conditions will be. 
The disposal indicator of the industrial system contains the unit industrial added value energy 
consumption, unit GDP industrial SO2 emissions, unit GDP industrial wastewater emission, unit GDP 
industrial solid waste yield.The lower the pollution indexes of the industry system are, the better the 
conditions will be. 
The standardization of indicator. In order to objectively assess the influences of various factors, the 
data needs to be standardized to make the transferred data comparative. The following formulas should be 
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i
tI  presents the indicator of the pollution treatment at the number of I in the industry system, 
i
eI  
presents the indicator of the waste disposal at the number of I in the industry system, ix  presents the 
original value of the indicator at the number of I, maxix  and minix  respectively present the maximum and 
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minimum values of the index of the industry system at the number of I. 
The industrial system cleaner production composite index. The following formula will be applied to 
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cI  presents the index of the cleaner production of the industry system, the higher the cI is the better 
the cleaner production is. itI  presents the index of the waste treatment of the industry system at the 
number of I. ieI  presents the index of the waste disposal of the industry system at the number of I. 
Case study of the model 
Study area. The study area in this paper is Chonqing city. It is one of the four municipalities in china , as 
well as the only municipality in western region. Chongqing's total area is 82.4 thousand Km2 with 40 
administrative districts (autonomous counties). Chongqing is an old comprehensive industrial cities, the 
total industrial production accounted for higher percentages in GDP. In 2009, Chongqing's GDP is 
653.001 billion yuan ,and the total industrial production is 291.94 billion yuan, account for 44.68 
percentages in GDP ,compared to the national average (39.7%) nearly higher than 5 percentage point, just 
slightly less than Mongolia autonomous region in the western regions of China 12 provinces, 
municipalities and autonomous regions. So, industry has a significant  position in Chongqing national 
economic development. 
Data source. China statistical yearbook(2010) and Chongqing statistical yearbook(1998-2010). 
Results 
The current situation of the cleaner production in Chongqing. The cI  values of the various districts 
and regions in 2009 are as showed in Table.1 by means of the calculation of the assessment modle of the 
cleaner production. It is whereof known that the cI  values are between3.06 and 6.37, the cleaner 
production of the industry system in total 31 regions of the nation has been divided into high level regions 
(I), medium high level regions (II), medium low level regions (III), and low level regions (IV) are as 
shown in Fig.1 according to classification of cI 6ǃ5̰ cI <6ǃ4̰ cI <5ǃ3̰ cI <4. 
Nationally, the cleaner production index of Chongqing is 5.19, and which ranks the 14th place among the 
31 regions, and just has entered into the medium high level group, as far as the municipality into concern, 
Chongqing is of the lowest cleaner production index among the 4 municipalities of our nation, and which 
is also the only one with the cleaner production index lower than 6. Considering the economic zone in the 
east, middle and west, the cleaner production index of the industry system in Chongqing is the highest 
among the 12 west regions. Apparently, the cleaner production level of Chongqing is in the medium level 
in our nation, and which is still far from the other municipalities, but compared with the other western 
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Table1 The cI  values of the various districts and regions of China in 2009 
District 
(ĉ) cI  
District 
(Ċ) cI  
District 
(ċ) cI  
District 
(Č) cI  
Tianjin 6.37 Anhui 5.63 Jilin 4.96 Xizang 3.72 
Shanghai 6.33 Hunan 5.50 Sichuan 4.91 Xinjiang 3.64 
Guangdong 6.30 Hubei 5.48 Jiangxi 4.87 Shanxi 3.59 
Beijing 6.26 Fujian 5.47 Yunnan 4.81 Qinghai 3.16 
Jiangsu 6.18 Henan 5.20 Hebei 4.79 Ningxia 3.12 
Hainan 6.15 Chongqing 5.19 Liaoning 4.67 Guizhou 3.06 
Zhejiang 6.07 Shanxi 5.09 Gansu 4.47   
Shandong 6.07 Heilongjiang 5.05 Neimenggu 4.34   
    Guangxi 4.26   
 
 
Fig.1 The spatial pattern of cleaner production level of the industry system in China 
The time evaluation process of the cleaner production level of the Chongqing industrial system. The 
calculated values of cI are as below by applying the data from the year 1997 to 2009 of Chongqing 
through the integrated evaluation modle for the cleaner production of the industry system. It is clear from 
Picture 3 that the cI values decline first and rise consequently from the year 1997 to 2009, and the year 
1999 was a turning point. It is understood that the cleaner production level of the industrial system has 
declined to the lowest point in 1999 since Chongqing became a municipality in 1997, and the cleaner 
production level have been risen slowly since 2000. 
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Fig.2 The cI  of Chongqing from 1997 to 2009 
Elements analysis: At the end of the 90s of last century, the industrial waste and emission of SO2 was not 
attached great importance in Chongqing resulted that the cleaner production level had been declining. In 
1998 the SEPA published the notification regarding the approved method statement of limited disposal of 
the industrial waste and the environmental functional zone of national key protected cities in 2000, it is 
whereof specified that all the emission of industrial waste must reach the national and local emission 
standard by December 31, 2000. In the same year, the solution to control the SO2 emission was published 
in Chongqing. In September 2000, the law regarding gas pollution control of P.R of China was in effect. 
As the coming out of these policies, the waste disposal started to be controlled, and the cleaning level had 
started to rebound since 2000. In January 2003, the law regarding promotion of the cleaner production of 
P.R of China started to effect. At the beginning of 2006, it was clearly stressed the energy reservation and 
emission reduction in the outline of the 11th 5 years national economic plan, and Chongqing targeted of 
energy reservation and emission reduction. The implementation of these policies attached great 
importance in improving the cleaning production level of the industrial system in Chongqing. 
Conclusions 
(1)The unit industrial added value energy consumption, unit GDP industrial SO2 emissions, unit GDP 
industrial wastewater emission, unit GDP industrial solid waste yield, industrial system pollution 
treatment indexes including industrial SO2 removal rate, industrial wastewater emission pass rate, 
industrial solid waste comprehensive utilization rate are selected from two points of view of industrial 
system pollutant emission and treatment for constructing regional industrial system cleaner production 
integrated evaluation model. The model is useful for evaluating the cleaner production level of regional 
industrial system in our country. 
(2) At present, the cleaner production level of Chongqing industrial system is located in the medium level 
currently and has greater gap from other municipalities, and it is located in higher level compared with 
other regions in western part.  
(3) The cleaner production level of Chongqing industrial system from 1997 to 2009 experienced a process 
of decreasing firstly and steady increasing later. The year of 1999 is a turning point during the process, 
and environment policy of the government played an important role in improving the cleaner production 
level of the industrial system. 
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